On behalf of the DØ Collaboration * A DØ analysis measuring the charge asymmetry A b sl of like-sign dimuon events due to semileptonic b-hadron decays at the Fermilab Tevatron Collider has shown indications of possible anomalous CP violation in the mixing of neutral B mesons. This result has been used to extract the first senstivity to CPT violation in the B 0 s system. An analysis to explore further this anomaly by specifically measuring the semileptonic charge asymmetry, a s sl , in B 0 s decays is described, as well as how a variant of this analysis can be used to explore a larger set of CPT-violating parameters in the B 0 s system for the first time.
Introduction
The interferometric systems of the particle-antiparticle oscillations of neutral mesons are particularly sensitive to testing for CP and CPT violation. In neutral meson systems, the hamiltonian is a 2 × 2 matrix relating the mass and weak eigenstates. Mixing between particle and antiparticle is driven by nonzero off-diagonal matrix elements due to a box diagram between B 0 (d or s) andB 0 (d or s) . T (or CP) violation in mixing can be due to differences between these off-diagonal terms and results in the two probabilities for oscillation between particle and antiparticle not being equal, i.e., P (B 0 →B 0 ; t) = P (B 0 → B 0 ; t). CPT and Lorentz violation involves differences between diagonal terms of this matrix and differences in the probabilities for: P (B 0 → B 0 ; t) = P (B 0 →B 0 ; t) and can be expressed with the parameter where β µ = γ(1, β) is the 4-velocity of the neutral B meson, and ∆a µ = r q1 a q1 µ − r q2 a q2 µ with r being coefficients with q 1 and q 2 as meson valence quarks and a µ being the constant 4-vector in the Standard-Model Extension langrangian. 2 The power of using this system as an inteferometer is that ∆m, i.e., the mass difference between the heavy and light mass eigenstates, is so tiny, 
DØ dimuon charge asymmetry
The DØ Collaboration has measured 4,5 the raw dimuon charge asymmetry
96 TeV regardless of muon source. From pure physics processes at the primary interaction, one of the very few sources of same-sign dileptons in the same collision event is due to B physics. If there is a nonzero asymmetry after correcting for backgrounds, the assumption is that it is coming from neutral B-meson mixing, i.e., the dimuon charge asymmetry of semileptonic
). This can occur, for example, when the b quark decays semileptonically directly B 
Assuming CPT symmetry holds, it can be shown 6 that A 
Assuming the only source of T violation is the SM contribution a 
The DØ Collaboration has recently measured 11 this CP asymmetry in a dataset of integrated luminosity of 10.4 fb −1 resulting in a s sl = [−1.12 ± 0.74 (stat) ± 0.17 (syst)]%. This result is consisent with both the SM value as well as the value extracted from the dimuon like-sign asymmetry.
The corresponding CPT asymmetry is essentially the same asymmetry since the necessary requirement of B To access all four components of (∆a Bs ) µ , this asymmetry is then determined separately in an appropriate number of bins in sidereal time, in this case, optimized as eight bins. Information is lost in the binning, so an unbinned analysis is also being performed in a periodogram 12 that finds the power at a given scan frequency. Finally, plans also include determining the asymmetry in bins of B 0 s meson to probe for the expected linear variation with γ from CPT-violating effects. Work continues on this analysis.
